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ABSTRACT : 

PROBLEM TO BE SOLVED: To correctly control engine output and . 
secure safety 

in engine start up, without conducting position learning operation of 
a rotator 

magnetic pole of a brushless motor for driving a throttle valve, 
after 

replacing a part such as a throttle actuator. 

SOLUTION: This device is provided with a throttle valve 11 
supported in an 

intake air passage of an engine by a rotation shaft, a brushless 
motor 18 of 

which rotation shaft is engaged with a rotor 16, a throttle opening 
sensor 13 

detecting an opening of a throttle valve 11, a magnetic pole position 
learning 

part 23 driving the brushless motor 18 and detecting a magnetic pole 
position 
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of the rotator 16 by the throttle opening sensor 13 and learning it, 
a magnetic 

pole position learned valve memory part 2 9 storing a magnetic pole 
position 

learned value , a magnetic pole position comparison part 3 0 comparing 
the 

magnetic pole position learned value stored in the magnetic pole 
position 

learned value memory part 2 9 and the magnetic pole position of the 

brushless 

motor 18. 
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T-yTlM^ (Wi.JfEl^lHlfeft-CS Ode g<0Xf-y 

[0043] m&\iZfrct&l\t3ttAm.<7>~?yi/\,X*: 
-9 1 8<0HHS^1 6 i&Xr>yr^!rfS^<^im/N- 



(7 

1 1 

?-ynv l ~v;W6 b&ttrtft&M&is iXfxu >y h 

[0 0 44] 04 li. X^kX^-? 1 8<OH5£^ 
§t8#*81trcxo -y h/WOl^ 1 1 tf*fflffi£&mz 

mzti-tzmrenrnzTt bis? t <mmm^nm- 
^siigfiMo^SA^^am^^^-yv^ 1 ~v/p 10 

Wfcf- 1 7 Hfc? 1 6 tfaafliflSSftfcoV vc^ Lfc 
0-C&I-. 

[0045] iim^-y-r/ve-ra, ntg^ i 6im 
hftemfotm&iFmftTi 5 d e g xf77iw 

C30de gXr «y7lW^tfi^Wta«lfiL»e»^{i4 
5de g}mLteQmiz®&?l 6tmfcth. 
am^'<^-vSra^N , ^->"7;l/43&»/c>-7;Hfc:je^flJ 20 
Wl&t. ®&=F 1 6<i0!|feft 3 0 d e g rt (CXr 

[ 0 0 4 6 ] 0 5 tt. Ulte^SBESfiM^mtcy^ 
Xt-^18coliH&fl62:X-fy rSSrtS 

£71 6mf 77fittxn7 MIfeiVTPS 

mjmmwgvsokmin&i*?t. mm>w-y 30 

£71 ecOJKffifccoia^fciOigte^ 1 6ll^f77 
iWU TPsmfflivsi^M-cS^ts. 

[0047] nmzmm^-y^iv 5 -raufflfcffl* 

«EBivs2<D<iK-egj&r£. t-^im&^iecoa 
Sflsta^^^sii 7<oasw«t±ffl^wi«fi$ 40 

1 6<?>mmmt®%. : mmi 7<m*-tmmm 
?-y-?>i>6) trio. ^xf-yrmm^oxT-y'r 
<o*»*5re*>&. *z?*fsmBLtm wrnmgxm 

m.V S 0 ) A^fit,i6v^mfflOXT >yX&Btf>18ffi 
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[oo48] me\i*-x4 yi-onm^om^m 

XA yf-OFF^)XD«y 

h^L^t)<0T-*S. Xr-yXS 101 
■CliVN'-yrUJfLESWWf- X4 «)rf-ONJMW»ir3a» 

U »L#ftr>fc*6ttE E P ROM^^EHB^affiag 

*BSBW?fi (VS0K 
ftga^S t>iSV ^Bi<7)Af -y TffiBtftf&ffiflO^S 

fmtttsw^-y v>i,6 ) ^^atf (xt77s 

101) . 

[0049] rtyTVftLtf%rfr-ofi:m&MtX7->?7 
S 1 0 2T > 3f-X>f «y*-ON/OFFfJ|j£gS3 lfcj *) 
*-XA -/f-OFF*>if9*^L. yf-OF 
FTfeh.tfXx-y7-S10 3fc:ilt*, A-^t^A^ 
S5rfrd. X-f «y7-S10 3-C^^^5>fX3ia31^T 
75^7 h3*VO^&«Xr>y7-S 1 0 2^\J1 
Al^a<0«ia5:tTV\ 75m -y h 3iVC Vtftff 
77S1 OAnA-i/^yAXimZfio. 
[0050] Xx>yXS104O-f-^7^X5!«lT 

y7*-J*ffifmX7 Vy?14b (DfrtWj F 2 -CXQ 
>y Wto-fX—TT- 1 2 b Sr+SHSfiBX h -y^N- 
-19c (CfPUWTXCy FA'AH-y 1 1 SfflS 

y?i sntxjin&izxwmmmwmB. (^500 

[oo5i] *fflffl&®Mm±&W£. y^ywxt- 
^ 1 &£ma&ti<mm>w-yvA>6frt>w€>w- 

y^)V 1 mi Ltxo >y h;i^ffl*|6jfc 

(ig50w«ifrc«vsi) t*<7>mmwizw®Lt: 
mm>w-y (msmm^rimw^-y^e ) 
zm£t&kk{>tz. msmmmi (0«xtf7 5m 
s) Zkizx : rv7wwmm'w~ym£sii2 sirh<?> 
mm>w-ytzft-?TmiF?i 6*xw wp^raafc 

Xf77liL < #XT«y7-fiM5rXoyb;l^smffi 
KVS2, VS3. VS4-) tLTlB^LTI-K. 

[0052] X-r>yT®i)t J: 0 m®XT? 7QMVS 
n - 1 t^-mx-f -yy&MVS n<?)X7-v7®B£ftM 

( | VSn-VSn-1 | ) m%MV s rVXVZ. X 
o >y h;P§IS«HEtt*«]5r«ttJaT ( WtJf 0 . 7 
T) 0>^i*xvvh/W*JU7ifeffi&mtz2mLt:b 
fJ^LXr yTfiavc 1 s (05OiMFrovS7) 
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I) Xnyh)tefflift£.XT>y7mblX&XTy7 

mtcoxw h im&'^B.mwm.'mmmt tx 

[0053] Zt>lZATvTW®lZX*)m®AT"/70. 
S V S n - 1 1 y 7*ffiS V Sn(!)Xf7 7"&B 
( I VSn-VSn-1 | ) #J9r5S«Vs rJTF 
T. XO -y h^gmSfi^^eUJb («i»4. 0 

VfcLL ) tftf^fctixo -y h )WW7tf-m®M£fm 10 

>y7SilLT#XT-yriiM-C^XO y WUggSEffi 

[ 0 0 5 4 ] Xf yT S 1 0 5*Ctt. ^ X» 
fm^Xx-yTfiS*»*-Xo>y h/P+OTSfiBi^xo 20 
«y Wk£B§ftM£gT.xn-y h/l^fig. Bgxn-y 
bA*t>HHUEffi8 (05<OlMmiVS 0 ) -^-5T# 
*:*>5:W5£U ^mtig&mzm-yX^&v&SiiXT 
•y^SlOAM-isvvJXimiW&L. 

U 0 6^Bffiftg^gfi£A.y?Tyr 

RAMfc»£&*. 4 -i^ 54 X^&T? 
•y h IW77S 1 0 2^jt^H«<7)S!Pl^fi : a . 
[00 5 5] Xf 77S 1 0 2t^f-X^ 7f ONtfl 

ja^s^**^^^*?^ 30 

XWfcl ( S 1 0 7 ) , *^BK®<0J§£-tt. ^f^r 
SI 1 2<Dj?UI£?T9. 

[0056] atfifiM^^IUSar^O^i. Xf7 
7S 1 0 8TWWaBKtea3(Kii. 6&ffi{iK^« 

ME¥an (05<oirf^c«vso) tcfitiav^ 
#i6j<oi«&fiH^§tt (05<oiwtre*ivs 1 > 
aseafcMt^ji«^^-y (05«oiMrettaw 

[00 57] -etT. -eofflS'^-y (B50»fFC 40 

) •CiTlBT'^v'WXt-^ 1 8£ 
Xf7 TlB&U W^f7rfiit^n7h;l' 

14VS0) tfit,JfiV^W^|6)CDaS^S^^fi (85 

o. iv) ortfc&mtett. msm&w&wmtm 

§>7^i^UX=t-S 1 8(0®m-mm.W:tiPfi-%.t 

[00 58] <fct. Xf77Sl 1 2-CI4^9^l^^ J 6 
1 8iz£&Xa>y WMK/'l KO&StfMSPtf-C^ 50 
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U tfj^a^F/Bim^^-tyhLT*-^ 

[0059] mz. Xf77S 1 1 3XXV1 >y M*/{* 
7 , +SraSaST<0L imp home 5tfft£tf>fcJi 

JEtTxys^<o«S^f5ISt£fclfli) Srffdtd^c^L 
imp h omeSPliHTd. 

[0060] affiaag^as 3 0 x-mmmFg&t 7 
visvx^-t 1 %<m&wmmtf^&\x^hz. 
t^mtti^it. xf77s 1 0 9?mmmg 

ffi£EEPROMfc##Sitr*>fc*3a> (MiHM-5'ir 

U ##&*W£$:hjfc^J^7T-/TRAMfclE 
IgLTV^fiaffifiS^gfi^ EE PROMC*£j&* 
( S 1 1 0 ) . ^Oil^XO y h/UMtS^rffd 
(S 1 1 1 ) . H^fSrV^saS'J 

X>f 7fOFF«ffl (fl;ttf 7g>) -COFF-TS 

[0061] mm<nmm2 . ^-mmmmwm 
<mm2?imm-mmmm&®3 0 zmmm 

mHr£&^X. H^L5rVvx'.yxijmE«iaia5fc:J:S/N* 

vTvm&m&®im%mB.m (mx 1 0 v> ot<o 
xd^y^jm^^^mx-ffim^^^ffh^^ 
[0062] m&mws . ot. ^m\cr>mmcmm 

3J»4. Hife^®3^SflttJj:t^Bimi. mi* 

^m&mmixmmitcpmbimmmxi>*). mm 
(mmx-itt-xj 7fONi»)i![axa7 h>m 
mnmmm*mmmi¥±mmcDmfc)Mim>x 

a y h;U!JS-b>^-l 30^tt^H-ey{iSBfr«gaSS 
[0063] vfON^OlgXD./ h/P 

Tmmmm^zx vwmm&^mt^isux*- 
Ku^Bsxoy wnag<9o#Bmgg£at2 in 

iO^$ti. xo7 (tps) 13*> 

t>n$>ti&mxn -y h;l^S<?r t Bmxv >y 

^0 1 <OH-Ci)SHS1illA^^-^SSill»a52 2 

CfcVvC. KIT<05« ( 1 ) *^*tf>£*VE-?i6!ltiKS2 

6fcA^J$*iS. 



0 t 



(9) 



1 5 
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[0064] 

A0 = 0o-0r 

[0065] *-*mg85i£aS2 2\t. A0ifiE<r>®it 

Im = Kp • A0 + Ki • EAtfdt + Ko 



(1) 



* b lXitP I DfH»S#«fc<fflV^*U>. P I D®m 

tzmz*-?mifc i momMi&imTo* < 2 > -c 
iHt*>*u A^^Hfot^&i^fcfflssss-SiJiirr&J: 

* s *-^siffl^2 6 fcx^stis . 

[0066] 

A(?/dt - • ■ (2) 



20 



I m : P I DS?g;3*l*SE-*ffiBa 
Kp :im¥4> 
Ki :fflt?4>' 

[00 67] XDyhJl^TBUMi^iltfJfcia 

ji«C[ffl«*a52 5*^«oamtt*ta^v^#iima 

1 7tf>SsS I s fcffl^S PWMfa-f 4 8$ 
Ts=k • <& • Is (kte£&) 
[0071] f^^VX=t-^ff)mri-Y)VP\t^ #ffl 
U. V, WO&£M^Ts^j£M^rfH*£>*U 
Sfl±»ilslimge*lfc*t t T U yTVKOSrUffi 

[0 0 72] vKOJ:5^ffl«^2:iES8Sl«^i:^ 

PWMfa-f * 1 =PWMfi-f -fXs i n2r 

PWMfi-f -I 2 =PWMfi — ~T -f X s i n 2 ( r - 6 0 ° ) 
PWMfi-f ■f3=PWMfa-f ■<Xsin2 (r + 60* ) 

r : B&^Hftft 
[0074] 

[IfcHJoS&S] *S&HBfc: iJUf. *&HH<9lsra 1 te® 

«asti5i!Rirc3d#3fi.*xn-yh^^yt. line 
/nas-ty^fc. #a$^it«tca^v^TifliB^D yb 

HfS«iWa$:XTy7lgi!rti.-fctJ: OffElHliK^) 
«flifi[a2:l5Exo«y WHBg-feVtNeJ: "J-ftitil^ 

4 -y^ONI^fciaA^l«l«mM-Ca<iL^aEffi[iiSA50 



lOisfi^sjsL. %-?HK82 7(=ii£jrt-&. 

[0068] ^-i?ffifi^?2 7li. #&M£73I$I8 
1 7«mg£ I s fcfflS-fS PWMfa-f^Sii^ 
J: y^yrmtt ON/OF FiHffl^S 

^ i: J: 0 0rM<OfflfcSS[2:tt}&-rs . 
[0069] dUZ3ttfflmP&iZl»XWtW-?&. H7 
»iB£»Sl«^fc:fc»tS#ffimS. Oft. Y)V?<m 

&z*Ltiwx't>&. miztowx. ®mw®&t&z 
b££^xmzmmm<ri®Mtimr& t # 

T s li. ]2tT«* ( 3 ) xmtl . 
[0070] 

(3) 

mttzmm. ifzow^mcmmrcb h . a*, pw 

(4) . (5) . <6)T#Hi-£. 
[0073] 



(4) 
(5) 
(6) 

fcfrirffcxyi^i&fcfTofc^-et,, xyx>tti 

[0075] «KHt wammssa^ 
mffim%t'<?tfffit:®mx'%&b^o9i%&b&. 

[00761 *f8Hfc J:*itf . BM&?KgftSI£ 

swismx'Z. xo y hnQmsrsnzftix^yisyft 



* * 
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[0077] *WJ]|Cj:tltf. *-X4 y ^ON^fCOt 

-fimmmt&^x. mixnvhjuffi&titmz* 
®&wm&&iz£ zwmwm&t. QmmwMfrb 

[0078] Xixii . IJSllUK^fiBESfiffiS^ 10 

i o Ufc*K\ *-X>r »/ fON^tixn -y h 
[0079] **HfcJ:*itf. B£IilK?ttKffiI»te- 

3— X>f 7fOFFJWo y Wl^g^JffllSr^ihL^ 

x o y Wl^gSr+iaiBgfiHfc-r •& <k 3 1: Lfcco 
■C. xo y h;WH8PFIg«®^ii^fc§fe-tl. t b t> 

[0080] *%Hgt xtitt . mm^mmmm^ 
aT(o^msmmmm^m±ti> tot Ltxo 30 

[0081] *milzitU£ . BulE®«?ffltgfiS!8£ 
<0l?fiBXn.yb;l,||jgfig^«fiSHiaJ1^)^ttl? . 
h;PK/i^#*;&Wfcn«y ? U:J: o^r^-CtlSSffi 
[0082] fclBDJfc Aftff . w!E0ftfl!tetifi!8te 

gjkLtfvi'a^^-^y^^fcLTSSirU X 

o «y MUf§g$r+taptgftSfc-ts ^ 0 t tfc<o-e. x 

n «y h/l4MOTfg4fc«£®l^fcg£-f S t i: i>tm 
[0083] . Efl&?«g<ig¥g«£ 

an* tut, whi** i; neenEToefi » 
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[0084] Jfttf . B?E@!lS^HKfigaS^§ 

sa^^^frifiifcB^eiiii^^xT -/ yjm IK® 

<9fl>flBxn >y h^HBS-fey^aj^SEfi^^SEfiW 
OXo. y F/mS-bytaj^Sffifit^HXr-yrttg 

[0085] *m\\z xti\f. mmmmm^^iz 

^^ffiftfttWaimKttXT- -y 7» Lti ^DroEx 

o-y h^g-fc^ai^mffifi^fmsmEMaiifcft 

0. MBXD y h^y^pycOmlsIXx yT'fiLMTcoxn 
•y b/uraK-t^aj^J^Efflt^lilXx-yrfiiS-C^X 
o>y h;U3S-b>^ai*«E«t««ffllll*s0rSfim 
rtco^-fc. I?ldxn -y fyM^^to^fia^miffix 
oy WH3S-fe^ai*«BEfifc:J: , 3^^-SJ:3KL 
fccOT. Xo-yh/^N'^^miM^^ti^T^. 

[0086] J:Wf, frEHH£fli6tfii&g^g 

&££&®.mtm¥%lz}5^X. msixayh>\<m& 

w®m*MixayhfU£gmmtiiim. mw*?- 
yzm&ixxTvrmrtjfoZKmzithXoizL 

ftihb^oimtfhz. 

[01] *m\<rmm<rmm 1 tc«&xy w<mx 

[02] nfls<o»®ifcj:s+raias^jta«ft^x 

[03 ] ust^s 1 izgk&t-fiwmcvmt* 

[04 ] mso®® 1 mz>&%m>w-yx'0m£ 
^bmFFmmmmk*^m:hh. 

[05] HStco^Sl»c«6Xx-/7iW^t:tJftSffl 

m>w-y *m 0c*& . 
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[08] Hife<o^®it«6XxyT|gi!)ffly^-y 

[fiP#tf>fHI!] 

10 xn-yh^r^f-AX-^. l 1 ^OyhyWN* 
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13 xD'/HUK-bytdPS) . 14 

»J^-y^7*'J^ 15 JKSffl. 18 7yis\sX 
2 0 xy^'ycOiRA^MSIft^S. 2 3 

m?mmss&g&. 2 a mm-m^mnu. 2 

6 ±-f®m. 27 *-?mb%. 2 8 Xf7 

7®mm^?->m.%.^ 29 affffircgfflHS 

3 0JKffiffiS{S^. 3 1 *-*4-y*ON/0 



[01] 
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[03] [06] 
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[08] 
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(51) Int. CI. 7 
F0 2D 41/16 
41/20 
41/22 



F I 

F02D 



W (##) 



310 
310 



41/16 
41/20 
41/22 



Q 

310D 
310E 



F?-A(##) 3G065 CA34 CA38 DA05 FA12 GAOO 
GA09 GA10 GA41 GA46 HA19 
KA02 

3G301 HA01 HA04 HA15 JA21 KA01 
LA03 LC04 N001 ND06 ND17 
ND22 ND25 ND41 PAHA 
PA11Z PE01Z PE08Z PF01Z 
PF03Z 



